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Abstract In recentyears,informationbroadcastingtechniquesfor moving objectshave beenstudiedwell. Most of them

concernefficiency of informationbroadcastingunderrestrictions,like power consumption,CPUcapability, andmemoryca-

pacity of mobile terminals. On the otherhand,we have beenworking on a techniquefor performingefficient information

broadcastby groupingmoving objectsconsideringthecharacteristicsof suchobjects.Thispaperaimsat furtherimprovement

of efficiency in informationbroadcastingby introducingtheconceptof LoD (Levelsof Details)into geographicinformation,

in that geographicdataarerepresentedwith distinct granularitiesdependingon distancesbetweenthe dataandmoving ob-

jects.Furthermore,weproposetwo algorithmsfor schedulingbroadcastedgeographicdata;Oneis basedonspeedsof moving

objects,andtheotheris basedon continuityof geographicdata.

Key words Moving Object,Broadcast,PositionalInformation,GeographicInformation,Grouping,LoD, Levelsof Details,
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` �	� 2 ù	ú��
0

5
� k l û�ü �"� ø `=�#��� �ú#��&�(4ý�ù�ú=�����Bø��

�ú8û�ü � � `=�� ú#�

<GeoInfo id="01">
  <ShopInfo>
    <shopname> � �"!$#&% </shopnama>
    <address> '$(&)+*&,+- </address>
    <tel>(0743)72-XXXX</tel>
  </ShopInfo>
  <ItemInfo>
    <items name="CD">
      <Item>CD01</Item>
      ......
    </items>
    <items name="MD">
      <Item>MD01</Item>
      ......
    </items>
    ......
    <SaleInfo>
      <SaleItem>CD01 .0/21 15%</SaleItem>
      ......
    </SaleInfo>
  </ItemInfo>
</GeoInfo>;

5 sample.xmlF ¿�Á>Â�Ã

<LOD location="sample.xml">
     <level number="1" type="XPath">[
             /
     ]</level>
    <level number="2" type="XQuery">[
            FOR $Info1 IN /GeoInfo/ShopInfo,
                      $Info2 IN /GeoInfo/ItemInfo
            RETURN 
                  {$Info1}
                  {$Info2/items/@name}
                  {$Info2/SaleInfo}
    ]</level>
    <level number="3" type="XQuery">[
             FOR $Info1 IN /GeoInfo/ShopInfo,
                       $Info2 IN /GeoInfo/ItemInfo
           RETURN
                 {$Info1}
                 {$Info2/SaleInfo}
     ]</level>
</LOD>3

6 sample.xml4 LoD 57698
:�;�< �=��>=?A@CB9DFE�GIH � ;KJML > ��NIOAPMQ @MB�RSD

E�G
1 TVUVW�X >V?A@MB9@ZYV[ ;�\V] HS^Z_�@ZYa` W�XcbdW�ef W <cg�h�i�j�kIlVm >=?A@MB \V] HSnZo \F] Q @MB�RSDVEZG

2 T�UpW�XVqCr B7spGFtpudv�wKxIyVz|{~}��7�Z��[p��B ; TdW
XcbIWSe f W <Zgch�i W l�mc;��Z�Fj�k��=�S�M��\�] >=?S@CB
\Z]��=� HAn�o�@cY�� \�] Q @S���p���VR9DFEcG

3 TFUFW�X�bdW
e f W <ZgZh�i Q9� H��V�S����B PV� ;����S�M��\�]��p� H�n
oF@ZYK� \V] Q @CB�R

�F� >����C� WF� 6
;KJ�L����F� q�T �VB�R :�: T�W DVEZG



1
;��Z  > U XPath ¡VW 2, 3

> U XQuery ¡ H ��� O [c�IBSR£¢
¤ ;c¥c¦�; ¤ > UFW9§ �p¨£©d��� }�� W sample.xml

Q£ª �C>�«
¬ @BA®Z¯M� ¡cq�°�± >Z²´³£µC¶~�aB�R � 3(b)

;d·A¸
1 ¹ >

ºp» O [V�IB X ;�¼=½ UVW D=EZG
1
;

level ¾F¿ ;
XPath ¡ H

sample.xml
>ZÀpÁ O W ª ;VÂ=Ã HcnFo § ��¨ Q @B�R ·�¸

2 W·�¸
3
> ºV» O [����p� W ª �FÄc�=DVEcG

2 W 3
;

level ¾F¿ ;
XQuery ¡ H

sample.xml
>VÅ ½ � O [ W ª ;�ÂVÃ H�nco § �d¨

Q @MB�R
4. Æ´ÇÉÈÉÊÌË�ÍaÎÐÏ
ÑcÒ TVUFW�Ó ¦F\�]=; DVE�G ; ¢ZÔZÕVÖ�× JØkd�V� ÕFÖpH �

Y P R :=: TdUpW ¢ ¤ >ZnVo § ��¨ H�ÙpÚ=@�BSÕdÖI>ZÛp�=[
� YBSR�Ü �d��Ý qZÞFßFTpr B ¼F½ W�à >VÅ�áI> � B ; U�W Ü
����Ý × J�k ª ; Å ½ �=âCã�>Zä � ³ ½ � qIr B ¼V½ TIr BZR
� 7

>Zå�H�æ O [�çCè�@�BZR � ;Ké > U 3
Û ; Ü �K�ZÝ q=êë � W Ü �d��ÝI; Å ½ �FâIãZ> U ä � ³ ½ � qIr B�R Ó ¦V\�]

gi4 U Ü ���SÝ
G1

>�« O [ U ·�¸
3
> W Ü �d�SÝ

G2
>�« O [

U ·A¸
2
> º=» @MB�RSìí ¿Fî � Õ=Ö T=UVW9§ �p¨

gi4
H

2 ïncoV@���� J � qdW�ð=ñ�qFò ` � BSR�ä � ³ ; G ½ � qcÞFó >
� ��� � B�ô=õ�ö ðVñ ��; U èK÷ Tpr B�R

Y

X

G1

G2

G3

gi1

gi2

gi3

gi4

gi5

gi6
gi7

gi8

gi9
gik(k=1,...,9): Geographic Information

1

1

1

2

2

3
3

3

2

Gi(i=1,2,3): Group

v

v

v

3
7 ø~ù�ú�ûc4cü�ý�þ£ÿ����94����	� þ�


nZo § �d¨�; ä Þ H��	�@B P=� W�� ; Õ=ÖpH�ÁV��BSR��=Ü
�d��Ý Q£ª ; âIã ¹ ; Ó ¦F\Z] Q ; ?���}M���

1
;���� � H��

B�R : � U ��� ; Ó ¦V\F] q õ ; Ü �d��Ý W õ ;p·�¸ > ºp» @
B7}pH�� O [F�dB�R � >��

1
>������ W7§ �p¨9©��d� }C�£² ³

µI¶ � P Ó ¦F\F] H � ;=�����ØÝ T ÙVÚ�@CB�R
�

1  "!�#%$Vü øØù�ú�û'&94�(�)�*�4,+�-
G1 G2 G3

gi1 1

gi2 2

gi3 3 1

gi4 3 2

gi5 3

gi6 3 3

gi7 3

gi8 2

gi9 1

.
1 / Ó ¦F\Z] q 1

Û ; Ü �p��Ý > O }10¶ � � ¼�½ W ª ;
DFE�Gp>�« ¬ OAP § �p¨ > W Ü �p��ÝI;�243V\F]�� õFH�576 O
[cnZo § �d¨ Q @MB

( � 8(a))
R

.
2 / Ó ¦F\F] q 2

Û �V� ; Ü ����Ý >�0Z@CB ¼�½ W ª ;Ié
}M� ° h98 ��D=EZG ; Ó ¦V\�] >ZÜ �d��ÝK;�2'3V\�] H�576 O
P nco § �d¨ >�6;:�[ W�<=¾ ��=p; DVE�G ;c\�] H�>MB P=� ;
®c¯���H�516V@MB

( � 8(b))ª L @CB : Q T=W ¢ ¤ >�n�o�¶��|B § ��¨
bgi1W bgi2W�?@?A? H>���� B�R � ;'B T bgi1, bgi2, ?@?@? HFõ ;KJ|L > �'C xED �GF

H Ü�@CB7}=>�ÛF�F[ � YMB�R

gi2 bgi2

(a)

<BroadcastInfo name="gi2">
    <head>
         <location x="100" y="200"/>
         <groups>
              <group number="G1" detail="2"/>
         </groups>
    </head>
    <body>
            (gi2IKJKLNM 2 IPORQTS )
    </body>
</BroadcastInfo>

<BroadcastInfo name="gi3">
    <head>
         <location x="150" y="300"/>
         <groups>
              <group number="G2" detail="1"></>
              <group number="G1" detail="3">
                         [JKLNM 1 IPORQTSVUXWYJKLNM 3 IPORQTSPZ
                         []\Y^R_P` (XQuery or XPath)]
              </group>
         </groups>
    </head>
    <body>
            (gi3IKJKLNM 1 IPORQTS )
    </body>
</BroadcastInfo>

gi3 bgi3
(b)3

8 a�b"cSú�d

5. ÆaÇ È´Ê ËÍfehgjilk�Ênm;oqp
:c: T�U�Wsr G Q § �=¨S;�t ¯1u ;�v�w }��

2
Û ;V��C x'D �

F H Ü'x �zyjF|{�} HS^7~V@CB�R
5. 1 �'�	���'���7���E�%�������
r B���� ; t=uVv�w�xdyVz{ ; ºV» >��c���F[�ÙVÚ�¶ � P7�

� \�]V; n�o q'� � �~�|B Q � W1r `�tFuZ@CB9tVuFv�wdxdyFz
{ UVW��,�Zq ª ; ºV» }� r ë ³Ø���I[F� � � L"� > � � \�]
H��co OAP � U��pT�r B�R ����� � W t=uVv�wpxdyFz�{ q ª ;
º�» }M��� `����I[����p� W ª ; � � \F] U1�'�	� � § �p¨ >
�	� [ O ë L }C� T�r B�R J�� [ W�r G ; r ��í ; >c«Z@MB7n
o § �p¨ H��4 9¡F>�n�oF@CB : Q q�r Gp> J B �1C x	D �S� x
�zy¢Fs{	}�; ��£	¡ ��¤ :�Õ Tpr B�R
.

1 / n ¥ ; Ü � �MÝ§¦|¨ª©¬«®°¯²± ?³?@? ±ª´¶µ�·¹¸»º t u rGÉH½¼K¾À¿³Á ©Â¦�¨ªµ Q1ÃÅÄ R	Æ · Q � W ì¹Ç · r�È HÊÉRËÌ¾AÍ 
Î�ÏÑÐ © ¼N¾Ò¿@Á ©Ó¦|¨ÔµÂµ Q,ÃqÄ R
.

2 / ¼ÖÕØ×ÚÙ Ë ©Ó¦ ¨ µÛ ¿AÜÓÝÒÞ³ßáàPâªãä³å ÜÒæèç �	Ä R ¸�º tFu r1È�q ìCí%Ç
� � Ü ����Ýé¦ ¨ · ¼VÕØ×êÙ Ë ©Ó¦ ¨ µ U 1 TpW�r'ÈZq'ë � �=� ë �Zô
õ W 1 ì ³sí���î�¶�` � Ä R
.

3 / Æ ·F�1�»�ØÝ T=U Ü �d��Ý âdã ¹ · nco § �I¨�ï « O
[�ä'ð4ñq¼ ÕØ×ÚÙ Ë ©Â¦�¨ªµòï �����Z[7ó�: Ä ï U 2

Û ·�¥Z¦ ÕFÖ q ¤:K�Ø� Ä�ô
1
Û U=W�õ�° Ü �I��Ý âdã ¹�T�r � [Cí W º�» ÃqÄ

·A¸	ï ì ³ W nco § �p¨�ï7ö=� Ä ä4ð	ñ1ó4: Ä�ô Æ � U=W4õ4÷Ü �d��Ý âIã ¹�T · nco \�]9ï�ø134ù ñ � Ä�úp� Tdr Ä�ô 2
Û

� UVW�õ�° Ü �d��Ý âIã ¹ · Ã Y�[ · n�o § �d¨�ï õ�° · ä�ð
ñ�ó4: Ä�ô
.

a /ûõS° Ü ����Ý ¹ ï 0 Ã�ÄüÃ Y�[ · n�o § ��¨qýÒþØ«Âÿ@©���
¯²± ?A?³? ± Î µ ï UFW ýAþ²« ÿ q 0 Ã�Ä Ü �=�SÝ âpã ¹ ·F·�¸�ï ì ³ W ä
ð9ñ
ýÒþØ« ? ��� «Ôþ����
	 �� ¼ ÕØ×ÚÙ Ë ©Ó¦|¨Ôµ�¶©Â¯�����X©Â¯���� � ¼ � �ÂµÂµ�� ýÒþØ« q ¦|¨

·���� È · Å ½ �=âIã ï ê ë � Ä��
ï ì ³,ó9: Ä�ô Æ�Æ T�W � � ¼ � � �!� ¯²±#"²± ?A?@? ±ª´ � ±
�%$q¯ Tpr Ä1ô



Æ � U	õS° · Ü �d��Ý ¹�T=r � [Kí W ·A¸	·�ø4ö�ï ì ³]�	 '&
º q 5 � �~� Ä Æ�(�ñ �	� ÃqÄ�ô.

b /ûõA° Ü �p�SÝ ¹ ï 0 Ã�ÄüÃ Y�[ · n�o § �p¨�ýÒþØ« ÿ ©��ü
¯²± ?A?@? ± Î µ]ï UVWýAþ²« ? ��� « þ)���*	�+� ¼ ÕØ×ÚÙ Ë ©Ó¦|¨Ôµ,�NýÒþØ« q ¦|¨Â· Å ½ �dâCã ï ê ë
� Ä��
ï ì ³ W ä�ðzñ�ó4: Ä�ô
.

4 / ì � [ W ì.-�¡ ï¹ýÒþØ«]· ä�ð �0/21 ¨ UFW
�0/21 ¨ 435 687 /21 ¨29 6 Á ¨ 1*:*;2< ��Tpr ³ W3 UVW>= Ò�?A@4B �d¨ TpW 1 ì ³|î�¶ � ô Û ë ³ õ � ï�C Û

} · Ü �p��Ý;ï 0 Ã»Ä ýAþ²« T=UVW 0 Ã»Ä Ü �d��Ý;ï × � Ä�ª �
ÄZ� · ä�ð q ½!D ¶ � Ä�ô
.

5 / ì'E ï W ��n�o § �p¨;ýAþ²« ñ �0/F1 ¨ TAG � {IH W ìCíüÇ
� ��J ñ>K�Û�í · }��,& hzï nco Ã ���I��� ô
�F� · x �9yhFÌ{	}�ï ì ³ �7C x	D ��� ¶ � ú n�o § ��¨ UFW

r7È · r ��Ü �p��ÝE· âpã ¹ · n�o § �p¨ Tpr ��� W �4 9¡ ïnco ¶ � Ä Æ�( qML!N ¶ � Ä�ô H�}AH W>O w (�HA[ UVW�õ�° Ü
�d��Ý ¹ · nZo § �p¨ q nco.PRQ ¹ ï ��S HA[TH ë � W t=uVv
wdxpyFz|{ U q�V ï n�o|¶~� Ä § �I¨ ñMW�y � z.H �V� �p� �
� � � ô Æ9� U \F].X4Y9ï ×=�F[4Z'[�\M] ·R^._ ñ �E� Ã»Ä1ôH�}AH W Æ · O w ñ�`�a ÃqÄ Æ�( qFT � Ä�ô�Ã ��bz� W nZo \
]

bg
ñ °'c ·ed ¶%ñ>K�Û�wgf � z ï � � Ä�ô � ï W ��wgf � z

· Ñ ï ª · whf � z · n�o \F] q 0 Ã�Ä Ü �d��Ý;·�2'3F\F] ñ
516 ÃqÄ�ô ì � [ W tVuVv�wIxdyFz�{ U UVW ª �VÄZ� · w�f �
z Ñ ·�2�3=\F] ñ�W�y � z!H W ª · wif � z'ñ ¥F¦ ÃqÄ }Iõkj
}Eñel�m Ã �p� ì ` Wen nco § �I¨ ñMWdy � z Ã�Ä <=¾�q � `
� Ä�ô

bg1 bg2 bg3 bg4 bg5 bg6bg7 bg8 bg9bg10 bg11bg12

GroupInfo
bg1~bg4

GroupInfo
bg5~bg8

GroupInfo
bg9~bg12

o
9 a�b%#%$eprqrs0t

5. 2 u'vRw'��x�yMz.{�|	�������7���E��� �%���
° Õ W�õ�° Ü �d��Ý ¹ ï 0 Ã�Ä nco § �I¨ Tpr ��� W�T � Ä

�p��t ¯}HA[ZnZo Ã�Ä Æ�(�ñ�¢ZÔ ÃqÄ · q�� · x �zy¢Fs{	} T
r Ä�ô � 7

ñSå ï (p³ � q � W x �zy¢F|{	} ñSçdè Ã»Ä�ô
.

1 / 4
B T U W � Ó ¦ \ ] ( Ü � � Ý ¦ 

�Y¦0~A±A¦��³± ?@?@? ±@¦ Õ � ( ·>�T�'� � ï Û��Z[ ·��4� �zñ�� Ä ( � Y
ú	ô�ª ·7��� �=}M� Ó ¦F\�]jþØ« ��ÀþØ«Ó¨�� « ¹¯²± ?@?@? ± Î � q 0 ÃÄ Ü �p��Ýz·c\F] ñe� D Ã�Ä�ô þ²« ¨�� �Y¦ ÿ�� 1 ¨ â 7 à��F�8���)��� 9 9 9 � ����� � WÆ4Æ ï W ¦���� ¦ Tdr Ä7ô ì � [ W ¦�� UpW 0 Ã»Ä Ü ����Ý�·��
½ � ·c��� ñ���H�[=� Ä7ô � 7 TIr �d� W 9 ¥ · Ó ¦�\=]Eï
«}H�[ f 0 ÃqÄ Ü �I��Ý;·e��½ � ï U�W (G1)W (G1,G2)W (G2)W
(G2,G3)W (G3)

·
5
Û ·M�V½ � qKr Ä Æ4( q4� } Ä�ô Æ ·Z\�]

ñpí.( ï W � 2
ñ�> Ä�ô

“1”
·��Z� U ª · Ü �d��Ý;ï 0AHS[F�

Ä Æ�(�ñ �9� Ã»Ä�ô “0”
·c��� U ª · Ü �I��Ý;ï 0|¶ � �;Æ�(

ñ �9� Ã�Ä�ô.
2 / � ï®¦ � �����~À± ?@?@? ±*��� � · ¾F¿ZT=r Ä � ��½ �A� ·M�

� H Ü� V�¢¡ k��£ ���¥¤¦�¨§ ± ?@?³? ±©£ � �«ª � ¤¦� � � ñ ç �EÄ�ô �
2
·

ì j T�r Ä�ô É ¹©¥� ~ ± ?@?@? ±#��� µ ñ�¬ w (�H Wr  © ¡ µ ñ��.®

�
2 ¯7þ£ÿ�p�°Vü�±r²

G1 G2 G3

(G1) 1 0 0

(G1,G2) 1 1 0

(G2) 0 1 0

(G2,G3) 0 1 1

(G3) 0 0 1

· ä'ðA(�H�[ Wr³'n Ü @e´ ¦ µ Ï·¶ ��q© É ±  µ ñ7ÙFÚ Ã�Ä�ô � 10

UVWF� 7
· å;ñ��FÔAHA[F� Ä�ô

.
3 / ¡Ì}� W  F� q ìMí����K[�� Ä

2
Û ·M�V½ �p}� W 1Û	ñ � w (eH W¸³Rn Ü @�´ ¦�µ Ï¹¶ �%»© É ±  µò· ì'ºR»9ñ ç �9Ä�ô

åE:�� WF� 10
·c¼F½ W (G1)

ñ � w ( Ã �I� W ì�º!» U=W (G1)¼ (G1,G2) ¼ (G2) ¼ (G2,G3) ¼ (G3)
( � Ä�ô ì�E ï � 11

·
ì j �¾½ Ù.¿zñ>K � ú nZo § �p¨ G �d� ñ7Ù=Ú Ã�Ä�ô ½ Ù!¿ T
r Ä · TdW tVu=v�w�xdyFz�{ q � ¬ ·ÁÀA�}Â ñ>Ã!Ä Ã ��� Wq�
� · � � \�] ñ�² ³ µ7� Ä�ô nco�UF}�¸ÅA��� W�õ�° Ü �d��Ý
ï 0 Ã�Ä nFo § �K¨ ñ 8 �'Æ ñ=T t ¯=nFo Ã�Ä Æ�( q�T � Ä1ô
( � 11)

(G1,G2) (G2,G3)

(G1)
(G3)

(G2)
2

2

1

2

1

3 1
3

2

1

o
10 ¯7þ9ÿep,Ç%ÈAø�É0Ê

(G1,G2) (G2,G3)(G1) (G3)(G2)

bgi1 bgi2 bgi3 bgi4 bgi5 bgi6 bgi7bgi8 bgi9

rootË#Ì*Í

o
11 Tree Î%Ï�Ð>Ñ�Òüa�b"c�ú�deÓ~ú>Ô

¢ ¤ ï � 11
·�½ Ù.¿ ·eÕEïMÖ'× T � Ä nco \F]	ï «AHA[ UVWÖSk Õzñ�í � ( ì�À ù ñ � Ä Æ4( qVT � Ä�ô�ª � UFW Ñ�Ò T n

o § �p¨�ï ó�: ú ß J ñ�ÁV�Z[ W � �F½ � À��}Â%·MØ4ï�Ù�� [
� Ä nco § �d¨ ñ ß J & T Ö Y���� W�r'È · r ��t�uVvSwKxdy
z�{�}M�,�4 	¡ ï nZo T � Ä ì j ïF� Ä�ô

6. Ú¢ÛÉÍ pÝÜ ÊßÞkàâáâã+äAåâæ´Í¢çéè
2
B T çIè�H ú X.Y�· Ü �I��Ý4ù ®�ÖEñ�¢'êgHA[ ð Ã ñeë NH ú · TdW Æ'Æ T=U ª · ¢Rì Â�Ã9ï ÛF��[ ]�í Ã�Ä�ô

6. 1 î.ïMð4ñ1�gò¾ó�ô0õ>w�ö£V¢Mì TVU=W tVuFvSwdxdyVz{,ñ � Ø'· ì j ï¾÷ c H ú	ô rÄ °4c â�ã · Ó ¸ ñeø c H W t=upvcwIxpyFz { U ª ·�ùd¸Eï W@ H>ú }1ï�Ù�� ú ³üû�µ ú ³�û ª Heý ª · Ó ¸ ¹ ï�þ�ÿ Ô�� ú
³�û��: ú ³ ÃqÄ�ô Æ�����û XRY4· Z>] ·

ON/OFF
ï « ¬ Ã�Ä�ô

�������	��
 ·�	� Õ���� @ Heú }�ï� c H�û�� · r�È �.û ë
r û����4û���� (

�������Aû��� �!�û#"%$'&!û(" � &�ñ ÷ c ) )* í,+A(�H ú	ô
6. 2 -/.,021�34 ì'5,�!û�6�7989:,;9<9=	 �H ú'> �2?�@�A�B9C

“ D'E 8�F
2500”(G#H ) I�J�K�L	M 12km N 12km O�P�Q 4�R J�)�SUTWV�XY�Z

12km N 12km )9[	\	]�^,M�G#H9_�)�O,`,Ma : _�)�b'c
I�d(e�f�g�V <'5 P,fU) 5 M 8�:	h9i�j9k'lnm%o V�X�L�M � )
O�P(Qp^9q�r�Vts�u�f Z 89:�v�w�x�y�zW{ ) j�|/} M�g�) ?�@A~��(� Y,Z
S�T���)�� � v�w�x�y'zW{ )  � ^'M��9��)� � v�w�x�y'z



{ )�� ?���~�B�� P�W�2�	� @�{ X Y,Z���� M�� � vw�x�y	z{ )��'O ��� ^ 40m/s
5�� f Z9��Y��9� L')�� � v�w�x�y'z�{

^��� ~���� Q � Y ) 5 ^ �/� M9�����(� ~�� � fU��  ~���� M¡�¢ Q¤£ Y�Z 49¥ ~�¦�§ ^�M©¨�ª¬«®°¯²±®ª¬³µ´·¶¹¸»º¹¼¾½�¿¬ÀÂÁÃÁ²Ä»ÅÂÁÃÁ²Ä»ÀÂÁÃÁÃÁ²Æ
) 3 Ç')È�É {¾5 MU��Ê v�w,x,y9z�{ I ��� XM 4�R I  (� Y	ZF

12 ^�M 3 Ç�)�ÈËÉ {Ì< 4,¥ ~9Í��(@Î I ��� � f��'Ï ~ �Ð f v�w�x�y9z�{ D�)�Ñ�Ò(I�Ó#X�L9K�f Z F�Ô/Õ�}tÖ'Ô fØ×ËÙÚM� f�,Ï 5 �	� L�)���Ê v�w/x�y'zË{Û<�Ü9� L,KÝf(V�^(Þ Õ� K Z
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H8i � z � D(A�m � Í )4jnÙ2k�X 5,Í���@�Î I �9� � f�V�MlTmon D {Ú<(� K\p Ô Ù 5 �W� M Í��/@9Î/� ) } )#I�qsrWX

L,K � K Y e ~ M Í��#@9Î I^t Y ~	�'� � f Y c�~ M#usv <wsx � f Í��/@�Î(< ÑAyÝf�zE{E| <Ý� f Zs} � L(M���Ê v9wx�y	zË{p~>~ Ù�r�L Y Í�#@9Î��Z� ��� ) h�iW}�� tT� �,<� K Z g � ^ h'i I j9k � fC��M��	Ê v�w�x�y	z�{ )#��)>��\
)>�s� ~ � f�V�s�u Õp� f Z g�) } K � ] Ï Ô Õ M�bTa	] �
Q � Y Í��/@�ÎÝ~ O#P � ÑAy�Ù <(��� � Ð � p�M4�,) ��� q
r/X�L'K � g�V <E� � X�K#VØs�u�M ¦#§ ^	M Í���@�Î I#�A� �
f MBR(Minimum BoundingRectangle)�T� ~ } f Í���@9Î q
r � tZ�\��I#�8�ÝX Y [1]
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} Ù M � f9X9P�K�E#I#�(u�M�O�P ��� � p�M4�

) Í���@�Î,Ô�Õ M�O�P � [ � Y ��Ê v�w,x�y'z�{.� Ð I#�ËÙ��
PM Í���@�Î IRq8r � f Z ���� �) Í���@Î�~ d � � Y �,Ê vw�x�y'z�{ < ��) �9� M Í���@�ÎT�\�'h'i �E� I*�T� � f9g�V<	5 P	f,VØs�u�f Z^�T� 4	¥ ~ MBR

~ } f Í���@�Î ),qEr �
t <\� Y8  Ô � K¾Ô I#¡\¢ � f Y e�M^H>i � z � D�A�m � Í �
� ~ } f Í���@�Î Ò V MBR

~ } f Í���@Î q8r � tT�\��I��
� � f Z*�\£ ~ M�� ! I CG(Groupingby clustering)�>�	MR¤ !
I AG(Groupingby Area) �\��V*¥,¦ Z

Tt1 t2
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THRE &C'*)^+������%�����(;�9���� (CG ��� )

THRE.0.1 í�VP�M�] � Q ê Y Í��(@�Î D(^ v�w�x�y	z { í� DËV���V U � ÑZy Õ Ù (
F

12)M � Í��(@�Î/~ ^ 1 ÇZí v9wx�y'z�{ X Ô d � ê � K�g�V�! Ö'Ô f Z��,� y#"�M Í���@�Î í�%$ !&�#V U���� K(g�V'! Ö�Ô f Z THRE !%(�u�f ~ Ç#êÝM Í�(@�Î í �%$ ! Ü êËf)!(M,X9P�K�E THRE.0.6
Ô�Õ ^�M Í���@Î í�D*!%+Tu ~-, ���U� Ù M THRE.1.2

ÔÝÕ ��. 1 ÇZí Í��(@Î(~ � � L�X � K Z
V�g-/10�M ¦#§ !\�\��X�L	K(f AG �8�20	^	M��23Zí D 4 ÉÎÝ~ � K	L CG �Z��I�5(J�X Y Í���@�Î ] � I�6 � L,KÝf Y

e	M�qÝr � X�P9K�E THRE I 7�e�f	g�V)!&8*9&0 � f Z Q Õ~ M AG �E� ~ � K	L Í��(@�Î I � t � f ¥ ~�} M� } [^ê Yv�w�x�y	z�{ I�� ~ � í Í���@�Î�~ w8x Q £ f Ô I1:&; � f Y
e ~ X�P�K�E THRE I�5	J/X�L9K#f¼í�0�M THRE ^�<28 ~>= ¦? 9-! � f Z
��^�M � � f THRE 0 AG

~A@ � f2BDC IAE f Z g�g
0 AG ��� ~ � Ð f\t YW�GF �DH @ËA IGIKJ � f Z�� �
yL"�M Í���@(Î I � t � f ¥ í MBR íNMPO � í�XÝP#K
E Ü.Þ4ß2àp¨�³�Q#½ R)SUTWVYX Z\[R�S]T V X 0 � f Z � f���Ï ~ � Ð f-M*O
!�M-^(�Wí#�(Ï ~ � � L X�P�K�E �`_ ~ O�P ��� � YbaPc~ M4� í Í'��@�Î I � t�í ? 9 � Ù	V>:N; � f Z d R 0/^
Ü.Þ4ß2àp¨�³eQØ½�¿ Áâá À Äçáåáæá Ä Áâá�f ÆpI�J	K Y�Z

THRE I [0.1, 1.6]
~ Ñ�Ò Q�£ M 1 Ç�í THRE

~G@ X,L�M
THREmbr I [0.1, 0.9] í I ~ Ñ�Ò QØ£WL&g Õ ê Y íh! F 15
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THREmbr &�Ò(+2�����%� �)�C;,9���� (AG ��� )

0 � f Z F�Ô�Õ M�K � Õ THREmbr !'Ñ�Ò�X�L } M Í���@�Î íë�ì D,^ � � ÙÌÑTy Õ � K>!�M THRE !2l�Q �U� f ~ Ç#ê#M AG

�\�Eí Í���@�Î íDh!2(,u�f�mW@ ~	� f�g�V�! Ö'Ô f Z g#í�g
V Ô�Õ M CG �8� ~ } f��*3�í Í��(@�Î ] � ^�M AG �T�Zí4¤
í Í���@�Î ] ��~ BhCÝX�L�K#f�g,V�! Ö'Ô f Z
b�\,M F 15

Ô/Õ�} K � Õ THREmbr !�ÑEy � L } M ÍU��@�Î
í ë�ì í�D,^	M���b8í THRE

~�@ X�L�M ��.(� � 0 � f Z g#í
g�V Ô�Õ M�K � Y8U THRE

~ } f Í��(@�Î&n !%7�e Õ ê Y Õ M
AG �\�	^'M-�>.T�\í Í���@�Î D�I¼qEr/X�L�K(f�g,V�! Ö'Ô f Z�*_ í�g(V Ô�Õ M AG �E� ~ � K'L%8%9 ��o ~ I $ Y9� X�P
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P�Q ~�t � L ����� Ô � E�I�7�e�f'g,V�!h0�P,f Z×
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Ê v�w(x�y	z�{ I�X Ô d �9� K Í�(@�Î í ~ c !(M AG �E� ~
� � Lh��K�g�V�! Ö�Ô(� Y	Z v�w�x�y	z�{ I 1 Ç�X Ô d ��� K
MBR ^2M�O%! 0 0 � f Y e9M MBR í ë>ì M>Osí��2! } Ù��%�
V � f Z Ó 3

~ M���Ê v�w,x,y'z�{ I 1 Ç�X Ô d ��� K Í���@Î D�I*�/X Y,Z
�

3 -*/*0%1^3,5¼6E7 1 � '�1��� �2���%�>9%; (CG � AG)

movingobjects=100 CG(total) AG(total)

THRE.0.3,THREmbr.0.9 1330 795

THRE.0.4,THREmbr.0.9 515 319

THRE.0.5,THREmbr.0.9 207 130

movingobjects=500 CG(total) AG(total)

THRE.0.3,THREmbr.0.9 1198 750

THRE.0.4,THREmbr.0.9 314 192

THRE.0.5,THREmbr.0.9 112 53

movingobjects=1000 CG(total) AG(total)

THRE.0.3,THREmbr.0.9 957 647

THRE.0.4,THREmbr.0.9 222 155

THRE.0.5,THREmbr.0.9 65 62

g�í4�8� ÔÝÕ M AG �E��0,^2M-O%! 0 í Í��@Î í ��� I��
u�M1�sí Í���@�Î#~ d(e�f �2$ ! � f�g,V�! Ö�Ô(� Y	Z g�ê ~} ÙÚM\y2�8y2� 1 ÇEí���Ê v�w�x�y'z�{ X Ô d ��� K Í���@�Î
í Y e ~9j�k	h'i I�J�  � f v9@ r @>¡ É2¢�I1£ Ð f9g,V�!h0
P,f Z×

3 Ø AG �\�Eí�q8r � tF
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^ Í�/@9Î í^q�r � t ~%§E� � j*¨ I�X�L,K � K Y e'M�©(L
í v�w�x�y'zË{%~#ª XL b lEm I>6 � L�K/f Z�F �#H @(A ^,M
THRE.0.4M!Ü.Þ4ß2àp¨�³�Q2½�Áâá À®Äçáæáæá¹Ä°Áâá«f'0 � f ZF } Ù M THREmbr.0.9 í/V�PM �,� yb" Í���@�Î í � t\� �
!'� }�¬ K a%c 0 ��� L } M b l\m Q.ê ft��Ê v�w,x�y'z�{ í
D�^	M ë4ì 34.5 h0 � ÙÛM��	OEíÝV�P10 } 53 h0 ��� Y,Z �
Ê v�w�x�y'z�{ í � D ë^ì ^ 410  ~ @ X�L�M b l>m Q®ê ft�
Ê v�w�x,y�zW{ í ~ c ^�M 8.4%0 � f*í-0�M>® Ö�¯�° 0�P,f�s
�#Vts�u Õ êËf Z X�P�K�E THREmbr ! 0.8

�T£ ~ � f�V�M bl\m Q¿ê ft�	Ê v�w�x�y'z�{ í�D ~ Ñ�Òh! �Ý�2� Ù'��.�b2±#X
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g�g � 0,M1Ë(I>Ì�Í � ! Õ M CG �\�ÝV AG �\�,I,�\��X Y,Z
¨�ª¬«®°¯²±®ª ³»´¹¶·¸»º ¼Ì½�¿¬ÀµÁÃÁ²Ä»ÅÂÁÃÁ²Ä»ÀÂÁÃÁÃÁ²Æ%í 3 ÇEí ?�@�A ÈWÉ { ©hÎ~ � K	L�M �%_ ~ � ��Y m @1!*E Õ ê f Z
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